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(57) ABSTRACT

An image forming apparatus includes a first designation unit
configured to designate a power-off task of shutting down the
image forming apparatus in a designated period, a second
designation unit configured to designate a setting task of
executing a setting process for setting a setting item of the
image forming apparatus in a designated period and a restart
process for restarting the image forming apparatus after the
setting process, and a task control unit configured to control
execution of the designated power-off task and the designated
setting task. The task control unit is configured to, if the
power-off task is designated, perform control to change pro-
cessing of the power-off task and the setting task according to
which of the processes of the setting task a period that an end
of'the designated period of the power-off task reaches corre-
sponds to.

13 Claims, 36 Drawing Sheets
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1
IMAGE FORMING APPARATUS AND
CONTROL METHOD FOR ENABLING
PROPER EXECUTION OF SETTING AND
POWER-OFF OF THE IMAGE FORMING
APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image forming appara-
tus and a method for controlling the image forming apparatus.

2. Description of the Related Art

Conventional management systems of a network device
(hereinafter, referred to as a device) such as an image forming
apparatus include ones having a function of powering off the
device, a function of executing device setting, and a function
of subsequently restarting the device to apply the change in
setting.

Some management systems are capable of immediately
executing such functions according to an instruction from an
administrator and/or automatically executing the functions
according to a schedule setting.

The functions may be scheduled to be automatically
executed in an overlapping manner. Some management sys-
tems have a function of performing at least either one of the
functions at a shifted time to prevent a power-oft from being
executed during device setting (See Japanese Patent Applica-
tion Laid-Open No. 2010-004335).

With such conventional network device management sys-
tems, a power-off can be executed during device setting if the
administrator gives an instruction to immediately execute the
functions. In such a case, the conventional network device
management systems have not been able to prevent the
power-off from interfering with proper changing of the device
setting.

The conventional network device management systems
have also not been able to properly execute a power-off,
whether instructed to be immediately executed or automati-
cally executed according to a schedule setting, if the time to
execute the power-off passes during a restart.

In such a case, ithas not been possible to prevent the device
from being kept powered on at a time when the device is
supposed to be powered off. Abrupt disconnection of an
external power supply can cause a device failure. If the exter-
nal power supply to the device is known to be disconnected at
a specific time for outage or maintenance purposes in
advance, it is important to power off the device by that time.
According to the conventional technology, the device has
often been left not powered off at the time.

SUMMARY OF THE INVENTION

The present invention is directed to a method for enabling
proper execution of setting and a power-off of an image
forming apparatus even if the setting, an accompanying
restart, and the power-oft of the image forming apparatus are
instructed to be executed immediately or according to a
schedule setting in an overlapping manner.

According to an aspect of the present invention, an image
forming apparatus includes a first designation unit configured
to designate a power-off task of shutting down the image
forming apparatus in a designated period, a second designa-
tion unit configured to designate a setting task of executing a
setting process for setting a setting item of the image forming
apparatus in a designated period and a restart process for
restarting the image forming apparatus after the setting pro-
cess, and a task control unit configured to control execution of
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the designated power-oft task and the designated setting task,
wherein the task control unit is configured to, if the power-off
task is designated, perform control to change processing of
the power-off task and the setting task according to which of
the processes of the setting task a period that an end of the
designated period of the power-off task reaches corresponds
to.

Further features and aspects of the present invention will
become apparent from the following detailed description of
exemplary embodiments with reference to the attached draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate exemplary
embodiments, features, and aspects of the invention and,
together with the description, serve to explain the principles
of the invention.

FIG. 1 is a diagram illustrating an example of a system to
which an image forming apparatus according to a first exem-
plary embodiment can be applied.

FIG. 2is ablock diagram schematically illustrating apart of
a configuration of a multifunction peripheral (MFP).

FIG. 3 is a block diagram schematically illustrating a con-
figuration of an information processing apparatus.

FIG. 4 is a block diagram illustrating an internal configu-
ration of network management software of a network device
management system according to the first exemplary embodi-
ment, the network management software running on a con-
troller of the MFP.

FIG. 5 is a diagram schematically illustrating a data con-
figuration of power-off task data.

FIG. 6 is a diagram schematically illustrating a power-off
task generation screen which a power-off task generation
module displays on a web browser running on the information
processing apparatus via a network by using a servlet and
from which the administrator can generate a power-off task.

FIG. 7 is a diagram schematically illustrating a data con-
figuration of device setting task data.

FIG. 8 is a diagram schematically illustrating a device
setting task generation screen which a device setting task
generation module displays on a web browser running on the
information processing apparatus via the network by using a
servlet and from which the administrator can generate a
device setting task.

FIG. 9 is a diagram schematically illustrating an error
screen.

FIG. 10 is a flowchart illustrating an example of a proce-
dure by which the power-off task generation module gener-
ates a power-off task.

FIG. 11 is a diagram schematically illustrating schedule
data for a timer unit to process.

FIG. 12 is a flowchart illustrating an example of a proce-
dure by which a power-off task registration module registers
a power-off task.

FIG. 13 is a flowchart illustrating an example of a proce-
dure by which the device setting task generation module
generates a device setting task.

FIG. 14 is a flowchart illustrating an example of a proce-
dure by which a device setting task registration module reg-
isters a device setting task.

FIG. 15 is a flowchart illustrating an example of a proce-
dure by which a timer notification module calls a scheduled
task.

FIG. 16A is a flowchart illustrating main processing of a
task control unit.
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FIG. 16B is a flowchart illustrating power-off task process-
ing [1] of the task control unit.

FIG. 16C is a flowchart illustrating device setting task
processing [1] of the task control unit.

FIG. 16D is a flowchart illustrating power-off task process-
ing [2] of the task control unit.

FIG. 16E is a flowchart illustrating device setting task
processing [2] of the task control unit.

FIG. 16F is a flowchart illustrating device setting task
processing [3] of the task control unit.

FIG.16G is a flowchart illustrating reboot processing [1] of
the task control unit.

FIG. 17 is a diagram schematically illustrating a power-off
task cancel screen which the task control unit displays on a
web browser running on the information processing appara-
tus via the network by using a servlet and from which the
administrator can cancel a power-off task.

FIG. 18 is a flowchart illustrating power-off task process-
ing [2] of the task control unit according to a second exem-
plary embodiment.

FIG. 19 is a flowchart illustrating power-off task process-
ing [2] of the task control unit according to a third exemplary
embodiment.

FIG. 20 is a block diagram illustrating an example of an
internal configuration of network device management soft-
ware according to the second exemplary embodiment.

FIG. 21A is a flowchart illustrating device setting task
processing [2] of the task control unit according to a fourth
exemplary embodiment.

FIG. 21B is aflowchart illustrating reboot processing [1] of
the task control unit according to the fourth exemplary
embodiment.

FIG. 22 is a diagram schematically illustrating a data con-
figuration of power-off task data according to the fourth
exemplary embodiment.

FIG. 23 is diagram schematically illustrating a device set-
ting task cancel screen which the task control unit displays on
a web browser running on the information processing appa-
ratus via the network by using a servlet and from which the
administrator can cancel a device setting task.

FIG. 24 is a flowchart illustrating an example of a proce-
dure by which a power-off task generation module according
to a fifth exemplary embodiment generates a power-off task.

FIG. 25 is a diagram schematically illustrating a power-off
task generation screen which the power-off task generation
module according to the fifth exemplary embodiment dis-
plays on a web browser running on the information process-
ing apparatus via the network by using a servlet and from
which the administrator can generate a power-off task.

FIG. 26A is a flowchart illustrating device setting task
processing [1] of the task control unit according to the fifth
exemplary embodiment.

FIG. 26B is a flowchart illustrating device setting task
processing [3] of the task control unit according to the fifth
exemplary embodiment.

FIG. 27 is a diagram schematically illustrating a device
setting task generation screen which a device setting task
generation module according to a sixth exemplary embodi-
ment displays on a web browser running on the information
processing apparatus via the network by using a servlet and
from which the administrator can generate a device setting
task.

FIG. 28 is a flowchart illustrating an example of a proce-
dure by which the device setting task generation module
according to the sixth exemplary embodiment generates a
device setting task.
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DESCRIPTION OF THE EMBODIMENTS

Various exemplary embodiments, features, and aspects of
the invention will be described in detail below with reference
to the drawings.

FIG. 1 is a diagram illustrating an example of a system to
which an image forming apparatus according to a first exem-
plary embodiment can be applied.

In FIG. 1, an image forming apparatus (hereinafter,
referred to as an MFP) 102 is connected to a network 101. An
information processing apparatus 103 is also connected to the
network 101.

FIG. 2 is a block diagram schematically illustrating a part
of a configuration of the MFP 102.

In FIG. 2, the MFP 102 includes a control unit 201. A
controller 202 is a main body portion of the control unit 201.
The controller 202 includes a central processing unit (CPU),
a read-only memory (ROM), and a random access memory
(RAM), which are not illustrated. The CPU executes pro-
grams stored in the ROM to control the entire MFP 102 in a
comprehensive manner.

The control unit 201 includes a storage 203 such as a hard
disk drive (HDD) or a solid state drive (SSD), and an opera-
tion panel 204. The control unit 201 is connected to the
network 101 via a network interface 205. An engine interface
206 is connected to an image forming engine (not illustrated)
of the MFP 102. A power supply control interface 207 is
connected to a power supply unit (not illustrated) of the MFP
102.

FIG. 3 is a block diagram schematically illustrating a con-
figuration of the information processing apparatus 103.

In FIG. 3, the information processing apparatus 103
includes a main body 301, which includes a CPU 302, a bus
303, and a RAM 304. The bus 303 is connected to the CPU
302.

The main body 301 also includes a ROM 305. The infor-
mation processing apparatus 103 is connected to the network
101 via a network interface 306. Examples of a storage 308
include an HDD or an SSD.

The information processing apparatus 103 also includes a
human interface device (hereinafter, referred to as HID) inter-
face 307, an input device 309 such as a keyboard and a mouse,
and an output device 310 such as a display and a speaker. The
input device 309 and the output device 310 are connected to
the HID interface 307.

FIG. 4 is a block diagram illustrating an internal configu-
ration of network management software of a network device
management system according to the first exemplary embodi-
ment. The network management software runs on the con-
troller 202 of the MFP 102.

In FIG. 4, the entire network management software 401
corresponds to functions that the CPU inside the controller
202 implements by executing programs stored in the internal
ROM.

The network management software 401 includes a timer
unit 411, a job detection unit 412, a task control unit 413, a
power-off task providing unit 414, and a device setting task
providing unit 415.

The power-off task providing unit 414 includes a power-off
task generation module 421, a power-off execution module
422, a power-off task data storage module 423, and a power-
off task registration module 424. The power-off execution
module 422 executes a power-off (shutdown) of the MFP 102.
The modules 421 to 424 will be described in detail below.

The device setting task providing unit 415 includes a
device setting task generation module 431, a device setting
value acquisition module 432, a device setting execution



US 9,070,051 B2

5

module 433, a restart execution module 434, a device setting
task data storage module 435, and a device setting task reg-
istration module 436. The modules 431 to 436 will be
described in detail below.

The timer unit 411 includes a timer notification module
441 and a schedule data storage module 442. The modules
441 and 442 will be described in detail below.

FIG. 5 is a diagram schematically illustrating a data con-
figuration of power-off task data.

The power-off task generation module 421 generates
power-off task data. The power-off task data is stored in the
power-off task data storage module 423.

The configuration of the power-off task data will be
described below. An immediate flag 501 determines whether
to execute the power-off task immediately or according to a
schedule. A start time 502 is set if the power-off task is to be
executed according to a schedule. Even if the power-off task
is to be immediately executed, the power-off task generation
module 421 may store the current time as the start time 502
when generating the power-off task data. A job wait maxi-
mum waiting time 503 determines an upper limit of waiting
time for performing a job wait before actually executing a
power-off.

A forced off flag 504 determines whether to forcibly
execute a power-off if a job still exists after the lapse of the job
wait maximum waiting time 503. By using the forced off flag
504, the administrator can instruct whether to issue a forced
execution instruction to forcibly execute the power-off task
even if execution of a waited job does not end within a
designated period (before the lapse of the job wait maximum
waiting time 503 since the start time 502).

FIG. 6 is a diagram schematically illustrating a power-off
task generation screen which the power-off task generation
module 421 displays on a web browser running on the infor-
mation processing apparatus 103 via the network 101 by
using a servlet and from which the administrator can generate
a power-off task.

In FIG. 6, an update button 601 is operable to update a
setting or settings of a power-off task based on inputs on the
screen. An immediate execution button 602 is operable to
immediately execute a power-off task based on inputs on the
screen. A cancel button 603 is operable to end the screen
without setting a power-off task.

A job wait maximum waiting time entry field 611 is oper-
able for the administrator to input the job wait maximum
waiting time 503. A forced power-off check box 612 is oper-
able for the administrator to designate the value of the forced
off flag 504.

A schedule setting check box 621 is operable for the
administrator to designate whether to execute the power-off
task according to a schedule. A start time date section entry
field 622 is operable for the administrator to input a date
section of the start time 502 if the power-off task is to be
executed according to a schedule. A start time time-section
entry field 623 is operable for the administrator to input a time
section of the start time 502 if the power-off task is to be
executed according to a schedule.

Details of a procedure by which the power-off task genera-
tion module 421 generates a power-off task are illustrated in
FIG. 10 to be described below.

FIG. 7 is a diagram schematically illustrating a data con-
figuration of device setting task data.

The device setting task generation module 431 generates
device setting task data. The device setting task data is stored
in the device setting task data storage module 435.

In FIG. 7, an immediate flag 701 determines whether to
execute the device setting task immediately or according to a
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schedule. A start time 702 is set if the device setting task is to
be executed according to a schedule.

A storage destination type 703 indicates the type of a
storage destination of a device setting value file for the device
setting value acquisition module 432 to acquire. A file path
704 indicates the file path of the device setting value file for
the device setting value acquisition module 704 to acquire.
The device setting value file is a file containing setting items
and setting values of the device to be set by the device setting
task. The administrator generates the device setting value file
in advance and stores the device setting value file in a storage
location on the network 101, accessible from the MFP 102
(for example, Windows (registered trademark) shared file
inside the information processing apparatus 103). Possible
settings of the storage destination type 703 include a Win-
dows (registered trademark) shared file and the storage 203 in
the MFP 102.

A user name 705 indicates the user name of a user for the
device setting value acquisition module 432 to use when
accessing the device setting value file. A password 706 indi-
cates the password of the user for the device setting value
acquisition module 432 to use when accessing the device
setting value file.

A setting processing pre-start job wait maximum waiting
time 707 determines an upper limit of waiting time for per-
forming a job wait before starting processing for importing
device setting values in the device setting task. A pre-restart
job wait maximum waiting time 708 determines an upper
limit of waiting time for performing a job wait before execut-
ing a restart after the processing for importing the device
setting values in the device setting task is completed.

FIG. 8 is a diagram schematically illustrating a device
setting task generation screen which the device setting task
generation module 431 displays on a web browser running on
the information processing apparatus 103 via the network 101
by using a servlet and from which the administrator can
generate a device setting task.

In FIG. 8, an update button 801 is operable to update a
setting or settings of a device setting task based on inputs on
the screen. An immediate execution button 802 is operable to
immediately execute a device setting task based on inputs on
the screen. A cancel button 803 is operable to end the screen
without setting a device setting task.

A storage destination type designation drop-down box 811
is operable to select a storage destination type 703. Alterna-
tives include a Windows (registered trademark) shared folder
and a file transfer protocol (FTP) server.

A file path entry field 812 is operable for the administrator
to input the file path 704. A user name entry field 813 is
operable for the administrator to input the user name 705 of
the user that is used when accessing the file path 704. A
password entry field 814 is operable for the administrator to
input the password 706 of the user.

A setting processing pre-start job wait maximum waiting
time entry field 821 is operable for the administrator to input
the setting processing pre-start job wait maximum waiting
time 707 of the device setting task to generate. A pre-restart
job wait maximum waiting time entry field 822 is operable for
the administrator to input the pre-restart job wait maximum
waiting time 708 of the device setting task to generate.

An execution schedule setting enabling check box 831 is
operable for the administrator to designate whether to set an
execution schedule. A start time date section entry field 832 is
operable for the administrator to input a date section of the
start time 702. A start time time-section entry field 833 is
operable for the administrator to input a time section of the
start time 702.



US 9,070,051 B2

7

Details of a procedure by which the device setting task
generation module 431 generates a device setting task are
illustrated in FIG. 13 to be described below.

FIG. 9 is a diagram schematically illustrating an error
screen.

Suppose that the administrator makes inconsistent inputs
on the power-off task generation screen (FIG. 6) or the device
setting task generation screen (FIG. 8). If the administrator
then presses the update button 601 or 801 or the immediate
execution button 602 or 802, the power-off task generation
module 421 or the device setting task generation module 431
determines that an error has occurred.

In sucha case, the power-off task generation module 621 or
the device setting task generation module 431 displays the
error screen on a web browser of the information processing
apparatus 103 via the network 101 by using a servlet. When a
confirm button 901 is pressed, the power-off task generation
module 621 or the device setting task generation module 431
closes the error screen.

Power-off task generation processing will be described
below with reference to the flowchart of FIG. 10.

FIG. 10 is a flowchart illustrating an example of the pro-
cedure by which the power-off task generation module 421
generates a power-off task. The processing of this flowchart is
implemented by the CPU inside the controller 202 executing
a program stored in the internal ROM.

The power-off task generation module 421 initially
receives a request to generate a power-off task from the infor-
mation processing apparatus 103. In step S1001, the power-
off task generation module 421 starts the processing.

In step S1002, the power-off task generation module 421
generates and transmits the power-off task generation screen
(FIG. 6) to the information processing apparatus 103. A web
browser is running on the information processing apparatus
103. The administrator inputs necessary information on the
web browser and presses the update button 601 or the imme-
diate execution button 602, or presses the cancel button 603
without inputting any particular information. After such
operations, the information processing apparatus 103 trans-
mits input data to the power-off task generation module 421.

In step S1003, the power-off task generation module 421
receives the input data transmitted from the information pro-
cessing apparatus 103.

In step S1004, the power-off task generation module 421
checks whether the input data is consistent.

If the input data is determined not to be consistent (NO in
step S1004), the power-off task generation module 421
advances the processing to step S1005.

In step S1005, the power-off task generation module 421
generates and transmits the error screen (FIG. 9) to the infor-
mation processing apparatus 103. The web browser running
on the information processing apparatus 103 draws the error
screen (FIG. 9). The administrator examines the contents of
the error screen and presses the confirm button 901. The
information processing apparatus 103 transmits response
data indicating that the confirm button 901 is pressed to the
power-off task generation module 421.

In step S1006, the power-off task generation module 421
receives the response data indicating that the confirm button
901 is pressed, and performs control to return to step S1002
and continue the processing.

If, in step S1004, the input data is determined to be consis-
tent (YES in step S1004), the power-off task generation mod-
ule 421 advances the processing to step S1007.

In step S1007, the power-off task generation module 421
examines the contents of the input data to check whether the
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button the administrator has pressed is either of the update
button 601 and the immediate execution button 602.

Ifthe pressed button is determined to be neither the update
button 601 nor the immediate execution button 602 (NO in
step S1007), the pressed button turns out to be the cancel
button 603. In step S1011, the power-off task generation
module 421 simply ends the power-off task generation pro-
cessing.

On the other hand, if the pressed button is determined to be
either the update button 601 or the immediate execution but-
ton 602 (YES in step S1007), the power-off task generation
module 421 advances the processing to step S1008.

In step S1008, the power-off task generation module 421
generates power-off task data (FIG. 5) from the contents of
the input data.

In step S1009, the power-off task generation module 421
stores the power-offtask data generated in step S1008 into the
power-off task data storage module 423.

In step S1010, the power-off task generation module 421
calls the power-off task registration module 424 to register a
power-off task corresponding to the power-off task data
stored in step S1009. The power-off task generation module
421 passes a pointer of the power-off task data corresponding
to the task to be registered to the power-off task registration
module 424. The pointer indicates the storage location of the
power-off task data in the power-off task data storage module
423. By such registration processing, schedule data (FIG. 11)
on the power-off task is stored into the schedule data storage
module 442. Details of the processing for registering a power-
off task are illustrated in FIG. 12. After the registration of the
power-off task is completed, then in step S1011, the power-
off task generation module 421 completes the power-off task
generation processing.

Schedule data will be described with reference to FIG. 11.

FIG. 11 is a diagram schematically illustrating schedule
data for the timer unit 411 to process.

In FIG. 11, the schedule data includes a set time 1101 ofthe
schedule, data 1102 indicating a schedule type (a power-off
task or a device setting task), and a pointer 1103 to power-off
task data or device setting task data.

Power-off task registration processing will be described
below with reference to the flowchart of FIG. 12.

FIG. 12 is a flowchart illustrating an example of a proce-
dure by which the power-off task registration module 424
registers a power-off task. The processing of this flowchart is
implemented by the CPU inside the controller 202 executing
a program stored in the internal ROM.

The power-off task generation module 421 initially calls
the power-offtask registration module 424. In step S1201, the
power-off task registration module 424 starts the processing.
The power-off task registration module 424, when called,
receives the pointer (indicating the storage location in the
power-offtask data storage module 423) of the power-oft task
data corresponding to the task to be registered from the
power-off task generation module 421.

In step S1202, the power-off task registration module 424
determines whether the task to be registered is designated to
be executed according to a schedule or designated to be
immediately executed, based on the power-off task data read
from the pointer designated by the power-off task generation
module 421.

If the task is determined to be designated to be executed
according to a schedule (YES in step S1202), the power-off
task registration module 424 advances the processing to step
S1203.
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In step S1203, the power-off task registration module 424
generates schedule data (FIG. 11) based on the power-off task
data read from the pointer designated by the power-off task
generation module 421.

In step S1204, the power-off task registration module 424
stores the schedule data generated in step S1203 into the
schedule data storage module 442 of the timer unit 411. In
step S1206, the power-off task registration module 424 com-
pletes the processing. When the schedule data is stored into
the schedule data storage module 442, the set time 1101 is
registered into a timer. When the set time 1101 is reached to
produce a signal, the timer notification module 441 makes a
notification to the task control unit 413. Note that the set time
1101 of the schedule data stored in the schedule data storage
module 442 is also registered into the timer when the MFP
102 is restarted. The timer unit 411 is capable of registering
only one power-off task.

If, in step S1202, the task is determined to be not desig-
nated to be executed according to a schedule, i.e., to be
designated to be immediately executed (NO in step S1202),
the power-off task registration module 424 advances the pro-
cessing to step S1205.

In step S1205, the power-off task registration module 424
passes the pointer of the designated power-off task data to the
task control unit 413 for immediate execution. In step S1206,
the power-off task registration module 424 completes the
processing.

Device setting task generation processing will be described
below with reference to FIG. 13.

FIG. 13 is a flowchart illustrating an example of the pro-
cedure by which the device setting task generation module
431 generates a device setting task. The processing of this
flowchart is implemented by the CPU inside the controller
202 executing a program stored in the internal ROM.

The device setting task generation module 431 initially
receives a request to generate a device setting task from the
information processing apparatus 103. In step S1301, the
device setting task generation module 431 starts the process-
ing.

In step S1302, the device setting task generation module
431 generates and transmits the device setting task generation
screen (FIG. 8) to the information processing unit 103. A web
browser is running on the information processing apparatus
103. The administrator inputs necessary information and
presses the update button 801 or the immediate execution
button 802, or presses the cancel button 803 without inputting
any particular information. After such operations, the infor-
mation processing apparatus 103 transmits input data to the
device setting task generation module 431.

In step S1303, the device setting task generation module
431 receives the input data transmitted from the information
processing apparatus 103.

In step S1304, the device setting task generation module
431 checks whether the input data is consistent.

If the input data is determined not to be consistent (NO in
step S1304), the device setting task generation module 431
advances the processing to step S1305.

In step S1305, the device setting task generation module
431 generates and transmits the error screen (FIG. 9) to the
information processing apparatus 103. The web browser run-
ning on the information processing apparatus 103 draws the
error screen (FIG. 9). The administrator examines the con-
tents of the error screen and presses the confirm button 901.
The information processing apparatus 103 transmits response
data indicating that the confirm button 901 is pressed to the
device setting task generation module 431.
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In step S1306, the device setting task generation module
431 receives the response data indicating that the confirm
button 901 is pressed, and performs control to return to step
S1302 and continue the processing.

If, in step S1304, the input data is determined to be consis-
tent (YES in step S1304), the device setting task generation
module 431 advances the processing to step S1307.

In step S1307, the device setting task generation module
431 examines the contents of the input data to check whether
the button the administrator has pressed is either of the update
button 801 or the immediate execution button 802.

If the pressed button is determined to be neither of the
update button 801 and the immediate execution button 802
(NO in step S1307), the pressed button turns out to be the
cancel button 803. In step S1311, the device setting task
generation module 431 simply completes the device setting
task generation processing.

On the other hand, if the pressed button is determined to be
either the update button 801 or the intermediate execution
button 802 (YES in step S1307), the device setting task gen-
eration module 431 advances the processing to step S1308.

In step S1308, the device setting task generation module
431 generates device setting task data (FIG. 7) from the
contents of the input data.

In step S1309, the device setting task generation module
431 stores the device setting task data into the device setting
task data storage module 435.

In step S1310, the device setting task generation module
431 calls the device setting task registration module 436 to
register a device setting task corresponding to the device
setting task data stored into the device setting task data stor-
age module 435 in step S1309. The device setting task gen-
eration module 431 passes a pointer of the device setting task
data corresponding to the task to be registered to the device
setting task registration module 436. The pointer indicates the
storage location of the device setting task data in the device
setting task data storage module 435. By such registration
processing, schedule data (FIG. 11) on the device setting task
is stored into the schedule data storage module 442. Details of
the processing for registering a device setting task are illus-
trated in FIG. 14. After the registration of the device setting
task is completed, then in step S1311, the device setting task
generation module 431 completes the device setting task
generation processing.

Device setting task registration processing will be
described below with reference to the flowchart of FIG. 14.

FIG. 14 is a flowchart illustrating an example of a proce-
dure by which the device setting task registration module 436
registers a device setting task. The processing of this flow-
chart is implemented by the CPU inside the controller 202
executing a program stored in the internal ROM.

The device setting task generation module 431 initially
calls the device setting task registration module 436. In step
S1401, the device setting task registration module 436 starts
the processing. The device setting task registration module
436, when called, receives the pointer (indicating the storage
location in the device setting task data storage module 435) of
the device setting task data corresponding to the task to be
registered from the device setting task generation module
431.

In step S1402, the device setting task registration module
436 determines whether the task to be registered is designated
to be executed according to a schedule or designated to be
immediately executed, based on the device setting task data
read from the pointer designated by the device setting task
generation module 431.
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If the task is determined to be designated to be executed
according to a schedule (YES in step S1402), the device
setting task registration module 436 advances the processing
to step S1403.

In step S1403, the device setting task registration module
436 generates schedule data (FIG. 11) based on the device
setting task data read from the pointer designated by the
device setting task generation module 431.

In step S1404, the device setting task registration module
436 stores the schedule data generated in step S1403 into the
schedule data storage module 442 of the timer unit 411. In
step S1406, the device setting task registration module 436
completes the processing. When the schedule data is stored
into the schedule data storage module 442, the set time 1101
is registered into a timer. When the set time 1101 is reached to
produce a signal, the timer notification module 441 makes a
notification to the task control unit 413. Note that the set time
1101 of the schedule data stored in the schedule data storage
module 442 is also registered into the timer when the MFP
102 is restarted. The timer unit 411 is capable of registering
only one device setting task.

If, in step S1402, the task is determined to be not desig-
nated to be executed according to a schedule, i.e., to be
designated to be immediately executed (NO in step S1402),
the device setting task registration module 436 advances the
processing to step S1405.

In step S1405, the device setting task registration module
436 passes the pointer of the designated device setting task
data to the task control unit 413. In step S1406, the device
setting task registration module 436 completes the process-
ing.

Next, processing for calling a scheduled task will be
described with reference to the flowchart of FIG. 15.

FIG. 15 is a flowchart illustrating an example of a proce-
dure by which the timer notification module 441 calls a sched-
uled task. The processing of'this flowchart is implemented by
the CPU inside the controller 202 executing a program stored
in the internal ROM.

The timer notification module 441 is called at startup time
and at predetermined timing. In step S1501, the timer notifi-
cation module 441 starts the processing.

In step S1502, the timer notification module 441 checks
whether it is immediately after startup.

If it is determined to be immediately after startup (YES in
step S1502), the timer notification unit 441 advances the
processing to step S1503.

In step S1503, the timer notification unit 441 determines
whether there is a schedule designated for next startup time.
More specifically, the timer notification unit 441 determines
whether the schedule data storage module 442 contains
schedule data (FIG. 11) in which the set time 1101 has a
special time value (99:99) representing “next startup time.”

If'there is determined to be no schedule designated for next
startup time, i.e., the schedule data storage module 442 is
determined to contain no schedule data in which the set time
1101 has the special time value (99:99) representing “next
startup time” (NO in step S1503), the timer notification mod-
ule 441 advances the processing to step S1504.

If, in step S1502, it is determined not to be immediately
after startup (NO in step S1502), the timer notification mod-
ule 441 advances the processing to step S1504.

In step S1504, the timer notification module 441 checks
whether it is a time registered in the schedule data, i.e.,
whether the current time has reached the set time 1101
included in each piece of the schedule data (FIG. 11) stored in
the schedule data storage module 442. Note that the network
device management system is configured so that the set time
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1101 included in each piece of schedule data is registered into
a timer when stored, and that the set time 1101 has been
reached can be known by receiving a signal from the timer.

Ifitis determined not to be a time registered in the schedule
data, i.e., the current time is determined not to have reached a
set time 1101 registered in the schedule data (NO in step
S1504), the timer notification module 441 returns to step
S1504 and continues the processing.

On the other hand, if it is determined to be a time registered
in the schedule data, i.e., the current time is determined to
have reached a set time 1101 registered in the schedule data
(YES in step S1504), the timer notification module 441
advances the processing to step S1505.

If, in step S1503, there is determined to be a schedule
designated for next startup time, i.e., the schedule data storage
module 442 is determined to contain schedule data in which
the set time 1101 has the special time value (99:99) represent-
ing “next startup time” (YES in step S1503), the timer noti-
fication module 441 advances the processing to step S1505.

In step S1505, the timer notification module 441 acquires
the schedule data that is determined to have reached the
registered time in step S1504 or the schedule that is deter-
mined to be designated for next startup time in step S1503.

In step S1506, the timer notification module 441 acquires
the pointer 1103 to the task data included in the schedule data
acquired in step S1505.

In step S1507, the timer notification module 441 passes the
pointer 1103 of the task data acquired in step S1506 to the task
control unit 413. In step S1508, the timer notification module
441 ends the processing. As a result, the task is called and
processed.

Processing of a power-oft task and a device setting task by
the task control unit 413 will be described below with refer-
ence to the flowcharts of FIGS. 16A to 16G.

FIG. 16A is a flowchart illustrating main processing of the
task control unit 413. The processing of this flowchart is
implemented by the CPU inside the controller 202 executing
a program stored in the internal ROM.

The timer notification module 441, the power-off task reg-
istration module 424, or the device setting task registration
module 436 passes a pointer 1103 of task data to the task
control unit 413. In step S16001, the task control unit 413
starts the processing.

In step S16002, the task control unit 413 reads the task data
corresponding to the passed pointer, and checks whether the
task data is of a power-off task.

If the task data corresponding to the passed pointer is
determined to be of a power-off task (YES in step S16002),
then in step S16003, the task control unit 413 performs
power-off task processing [1] (FIG. 16B). Exiting from the
power-off task processing [1] in step S16003, then in step
S16007, the task control unit 413 ends the processing.

On the other hand, if the task data corresponding to the
passed pointer is determined not to be of a power-off task (NO
in step S16002), the task data is device setting task data. The
task control unit 413 advances the processing to step S16004.

In step S16004, the task control unit 413 refers to the start
time 702 of the device setting task data corresponding to the
passed pointer, and refers to the power-off task data storage
module 423 to check whether there is a power-off task at a
time (near time) within predetermined time Ti from the start
time 702.

Ifthere is determined to be no power-off task at a time (near
time) within the time Ti from the start time 702 of the device
setting task data (NO in step S16004), then in step S16005,
the task controlunit 413 performs device setting task process-
ing [1] (FIG. 16C). Exiting from the device setting task pro-
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cessing [1] in step S16005, then in step S16007, the task
control unit 413 ends the processing.

On the other hand, if there is determined to be a power-off
task at a time (near time) within the time Ti from the start time
702 of'the device setting task data (YES in step S16004), then
in step S16006, the task control unit 413 performs device
setting task processing [2] (FIG. 16E). Exiting from the
device setting task processing [2] in step S16006, then in step
S16007, the task control unit 413 ends the processing.

Next, the power-off task processing [1] will be described.

FIG. 16B is a flowchart illustrating the power-off task
processing [1] of the task control unit 413. The processing of
this flowchart is implemented by the CPU inside the control-
ler 202 executing a program stored in the internal ROM.

In step S16101 of the power-off task processing [1], the
task control unit 413 initially performs a job wait (power-off
wait). Inthis step, the task controlunit 413 waits until time has
elapsed as much as the job wait maximum waiting time 503 of
the power-off task currently in process, until there becomes
no remaining job in the meantime, or until a new device
setting task is issued in the meantime.

If a new device setting task is determined to be issued
during the job wait in step S16101 (“THERE IS NEW
DEVICE SETTING TASK” in step S16101), the task control
unit 413 advances the processing to step S16102. The situa-
tion where “a new device setting task is issued” refers to when
a pointer of new device setting task data is passed to the task
control unit 413 (step S1507 of FIG. 15 or step S1405 of FIG.
14).

In step S16102, the task control unit 413 reschedules the
device setting task. More specifically, the task control unit
413 generates new device setting task data in which the start
time 702 has the special time value “99:99” representing next
startup time by using the contents of the task data on the new
device setting task issued. The task control unit 413 registers
the generated device setting task data by using the device
setting task registration module 436. After the registration,
the task control unit 413 advances the processing to step
$16103.

In step S16103, the task control unit 413 performs power-
off task processing [2] (FIG. 16D). Exiting from the power-
off task processing [2] in step S16103, the task control unit
413 exits from the power-off task processing [1] and advances
the processing to the next step according to the processing
procedure of the calling source.

If'there is determined to be no remaining job during the job
wait in step S16101 (“THERE IS NO REMAINING JOB” in
step S16101), the task control unit 413 advances the process-
ing to step S16104. If, in step S16101, there is no job from the
beginning, the task control unit 413 also advances the pro-
cessing to step S16104.

In step S16104, the task control unit 413 instructs the
power-off execution module 422 to power off. The task con-
trol unit 413 then exits from the power-off task processing [1]
and advances the processing to the next step according to the
processing procedure of the calling source.

If'the job wait maximum waiting time 503 is determined to
have elapsed during the job wait in step S16101 (“WAITING
TIME HAS ELAPSED” in step S16101), the task control unit
413 advances the processing to step S16105. Such a situation
corresponds to the case where all jobs are not completed
before the lapse of the job wait maximum waiting time 503.

In step S16105, the task control unit 413 checks whether
the forced off flag 504 of the power-off task data is on.

If the forced off flag 504 of the power-off task data is
determined to be on (YES in step S16105), the task control
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unit 413 advances the processing to step S16104 and instructs
the power-off execution module 422 to power off.

On the other hand, if the forced off flag 504 of the power-
off task data is determined not to be on (NO in step S16105),
the task control unit 413 simply exits from the power-off task
processing [1] and advances the processing to the next step
according to the processing procedure of the calling source.
In other words, no power-off is executed according to the
user’s intention (setting of the forced off flag 504).

Next, the device setting task processing [1] will be
described.

FIG. 16C is a flowchart illustrating the device setting task
processing [1] of the task control unit 413. The processing of
this flowchart is implemented by the CPU inside the control-
ler 202 executing a program stored in the internal ROM.

In step S16201 of the device setting task processing [1], the
task control unit 413 initially performs a pre-start wait. In this
step, the task control unit 413 waits until time has elapsed as
much as the setting processing pre-start job wait maximum
waiting time 707 of the device setting task currently in pro-
cess, until there becomes no remaining job in the meantime,
or until a new power-off task is issued in the meantime.

If a new power-off task is determined to be issued during
the pre-start wait in step S16201 (“THERE IS NEW
POWER-OFF TASK” in step S16201), the task control unit
413 advances the processing to step S16202. The situation
where “a new power-off task is issued” refers to when a
pointer of new power-off task data is passed to the task control
unit 413 (step S1507 of FIG. 15 or step S1205 of FIG. 12).

In step S16202, the task control unit 413 compares a device
setting processing completion expected final time Tcomp of
the device setting task currently in process with a final execu-
tion time T's of the power-off task. The final execution time T's
of the power-off task refers to a time when the job wait
maximum waiting time 503 has elapsed since the start time
502 of the new power-off task. A time when the setting pro-
cessing pre-start job wait maximum waiting time 707 has
elapsed since the start time 702 of the device setting task in
process will be referred to as a device setting processing start
final time Tw. A maximum amount of time that is expected to
be needed for the device setting value acquisition module 432
to acquire a device setting value file will be denoted by Tf. A
maximum amount of time Tc that is expected to be needed for
the device setting execution module 433 to complete device
setting since start of execution will be denoted by Tc. The
device setting processing completion expected final time
Tcomp at which the device setting execution module 433 is
expected to complete executing the device setting is calcu-
lated by Tw+Tf+Tc.

If, in step S16202, Tcomp is determined to be greater, i.e.,
the final execution time T's of the power-off task is determined
to come first (“Ts COMES FIRST” in step S16202), the task
control unit 413 advances the processing to step S16203.

In step S16203, the task control unit 413 reschedules the
device setting task. More specifically, the task control unit
413 generates new device setting task data in which the start
time 702 has the special time value “99:99” representing next
startup time by using the contents of the task data of the device
setting task currently in process. The task control unit 413
registers the generated device setting task data by using the
device setting task registration module 436. After the regis-
tration, the task control unit 413 advances the processing to
step S16204.

In step S16204, the task control unit 413 performs the
power-off task processing [2] (FIG. 16D). Exiting from the
power-off task processing [2] in step S16204, the task control
unit 413 exits from the device setting task processing [1] and
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advances the processing to the next step according to the
processing procedure of the calling source.

If, in step S16202, Ts is determined to be greater, i.e., the
device setting processing completion expected final time
Tcomp is determined to come first (“Tcomp COMES FIRST”
in step S16202), the task control unit 413 advances the pro-
cessing to step S16205.

In step S16205, the task control unit 413 performs device
setting task processing [3] (FIG. 16F). Exiting from the
device setting task processing [3] in step S16205, the task
control unit 413 exits from the device setting task processing
[1] and advances the processing to the next step according to
the processing procedure of the calling source.

If there is determined to be no remaining job during the
pre-start wait in step S16201 (“THERE IS NO REMAINING
JOB” in step S16201), the task control unit 413 advances the
processing to step S16206.

In step S16206, the task control unit 413 executes device
setting. To execute the device setting, the task controlunit 413
initially causes the device setting value acquisition module
432 to acquire the device setting value file. By using the
acquired device setting value file, the task control unit 413
then causes the device setting execution module 433 to
execute device setting.

After the completion of the execution of the device setting
in step S16206, then in step S16207, the task control unit 413
performs reboot processing [1] (FIG. 16G). Exiting from the
reboot processing [1] in step S16206, the task control unit413
exits from the device setting task processing [1] and advances
the processing to the next step according to the processing
procedure of the calling source.

If the setting processing pre-start job wait maximum wait-
ing time 707 is determined to have elapsed during the pre-
start wait in step S16201 (“WAITING TIME HAS
ELAPSED” in step S16201), the task control unit 413 simply
exits from the device setting task processing [1] and advances
the processing to the next step according to the processing
procedure of the calling source.

Next, the power-off task processing [2] will be described.

FIG. 16D is a flowchart illustrating the power-off task
processing [2] of the task control unit 413. The processing of
this flowchart is implemented by the CPU inside the control-
ler 202 executing a program stored in the internal ROM.

In step S16301 of the power-off task processing [2], the
task control unit 413 initially performs a job wait. In this step,
the task control unit 413 waits until the job wait maximum
waiting time 503 of the task data on the power-off task cur-
rently in process has elapsed or until there becomes no
remaining job in the meantime. That the job wait maximum
waiting time 503 has elapsed refers to the lapse of the job wait
maximum waiting time 503 since the start time 502 of the
power-off task currently in process.

If'there is determined to be no remaining job during the job
wait in step S16301 (“THERE IS NO REMAINING JOB” in
step S16301), the task control unit 413 advances the process-
ing to step S16302.

In step S16302, the task control unit 413 instructs the
power-off execution module 422 to power off. After the
completion of the instruction, the task control unit 413 exits
from the power-off task processing [2] and advances the
processing to the next step according to the processing pro-
cedure of the calling source.

If'the job wait maximum waiting time 503 is determined to
have elapsed during the job wait in step S16301 (“WAITING
TIME HAS ELAPSED” in step S16301), the task control unit
413 advances the processing to step S16303.
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In step S16303, the task control unit 413 checks whether
the forced off flag 504 is on.

If the forced off flag 504 is determined to be on (YES in
step S16303), the task control unit 413 advances the process-
ing to step S16302 and instructs the power-off execution
module 422 to power off.

On the other hand, if the forced off flag 504 is determined
not to be on (NO in step S16303), the task control unit 413
simply exits from the power-oft task processing [2] and
advances the processing to the next step according to the
processing procedure of the calling source. In other words, no
power-off is executed according to the user’s intention (set-
ting of the forced off flag 504).

Next, the device setting task processing [2] will be
described.

FIG. 16E is a flowchart illustrating the device setting task
processing [2] of the task control unit 413. The processing of
this flowchart is implemented by the CPU inside the control-
ler 202 executing a program stored in the internal ROM.

In step S16401 of the device setting task processing [2], the
task control unit 413 initially compares Tcomp of the device
setting task currently in process with Ts of the power-oft task
at a near time.

If Tcomp is determined to be smaller, i.e., the device setting
processing completion expected final time Tcomp is deter-
mined to come first (“Tcomp COMES FIRST” in step
S16401), the task control unit 413 advances the processing to
step S16402.

In step S16402, the task control unit 413 performs a pre-
start wait. In this step, the task control unit 413 waits until
time has elapsed a much as the setting processing pre-start job
wait maximum waiting time 707 of the device setting task in
process or until there becomes no remaining job in the mean-
time. That the setting processing pre-start jog wait maximum
waiting time 707 has elapsed refers to the lapse of the setting
processing pre-start job wait maximum waiting time 707
since the start time 702 of the device setting task in process.

If there is determined to be no remaining job during the
pre-start wait in step S16402 (“THERE IS NO REMAINING
JOB” in step S16402), the task control unit 413 advances the
processing to step S16403. In step S16403, the task control
unit 413 executes device setting. To execute the device set-
ting, the task control unit 413 initially causes the device
setting value acquisition module 432 to acquire the device
setting value file. By using the acquired device setting, the
task control unit 413 then causes the device setting execution
module 433 to execute the device setting. After the execution
of the device setting, the task control unit 413 advances the
processing to step S16404.

In step S16404, the task control unit 413 compares the final
execution time Ts of the power-off task with a time Tr (here-
inafter, referred to as a restart completion expected final time
Tr). The restart completion expected final time Tr is when a
predetermined restart omission determination criterion time
Tn (for example, pre-restart job wait maximum waiting time
708+restart execution time+time corresponding to the start-
ing time of the device) has elapsed since the current time.

If the restart completion expected final time Tr is deter-
mined to be smaller (Trto come first), i.e., T's exceeds a restart
omission determination criterion (“Tr COMES FIRST” in
step S16404), the task control unit 413 advances the process-
ing to step S16405 to perform a restart by priority.

In step S16405, the task control unit 413 reschedules the
power-off task. More specifically, the task control unit 413
generates and registers new power-off task data in which the
start time 502 has “99:99” representing execution at next
startup time by using the contents of the task data of the
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foregoing power-off task. The task control unit 413 then
deletes the foregoing power-off task. The task control unit
413 then advances the processing to step S16406.

In step S16406, the task control unit 413 performs a pre-
restart wait. In the pre-restart wait, the task control unit 413
waits until there is no remaining job or until the pre-restart job
wait maximum waiting time 708 of the device setting task in
process has elapsed. When there is no remaining job or the
pre-restart job wait maximum waiting time 708 has elapsed,
the task control unit 413 advances the processing to step
S16407.

In step S16407, the task control unit 413 instructs the
restart execution module 434 to restart. The task control unit
413 exits from the device setting task processing [2] and
advances the processing to the next step according to the
processing procedure of the calling source.

If, in step S16401, Ts is determined to come first, i.e., the
final execution time Ts of the power-oft task is determined to
come first (“T's COMES FIRST” in step S16401), the task
control unit 413 advances the processing to step S16408.

In step S16408, the task control unit 413 reschedules the
device setting task in process. Specifically, the task control
unit 413 generates and registers new device setting task data
in which the start time 702 has “99:99” representing execu-
tion at next startup time by utilizing the data of the device
setting task in process. The task control unit 413 then deletes
the device setting task in process for rescheduling. The task
control unit 413 then advances the processing to step S16409.

If the setting processing pre-start job wait maximum wait-
ing time 707 is determined to have elapsed during the pre-
start wait in step S16402 (“WAITING TIME HAS
ELAPSED” in step S16402) or if the final execution time Ts
of the power-off task is determined to come first in step
S16404 (“Ts COMES FIRST” in step S16404), the task con-
trol unit 413 also advances the processing to step S16409.

In step S16409, the task control unit 413 performs the
power-off task processing [2]. Exiting from the power-off
task processing [2], the task control unit 413 exits from the
device setting task processing [2] and advances the process-
ing to the next step according to the processing procedure of
the calling source.

Next, the device setting task processing [3] will be
described.

FIG. 16F is a flowchart illustrating the device setting task
processing [3] of the task control unit 413. The processing of
this flowchart is implemented by the CPU inside the control-
ler 202 executing a program stored in the internal ROM.

In step S16501 of the device setting task processing [3], the
task control unit 413 initially performs a pre-start wait. In this
step, the task control unit 413 waits until the setting process-
ing pre-start job wait maximum waiting time 707 of the
device setting task in process has elapsed or until there
becomes no remaining job in the meantime. That the setting
processing pre-start job wait maximum waiting time 707 has
elapsed refers to the lapse of the setting processing pre-start
job wait maximum waiting time 707 since the start time 702
of the device setting task in process.

If there is determined to be no remaining job during the
pre-start wait in step S16501 (“THERE IS NO REMAINING
JOB” in step S16501), the task control unit 413 advances the
processing to step S16402.

In step S16402, the task control unit 413 executes device
setting. To execute the device setting, the task controlunit 413
initially causes the device setting value acquisition module
432 to acquire the device setting value file. By using the
acquired device setting value file, the task control unit 413
then causes the device setting execution module 433 to
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execute device setting. The task control unit 413 then
advances the processing to step S16503.

In step S16503, the task control unit 413 compares the final
execution time Ts of the power-off task with the restart
completion expected final time Tr.

If the restart completion expected final time Tr is deter-
mined to come first (“Tr COMES FIRST” in step S16503),
the task control unit 413 determines that a restart will be
completed first, and advances the processing to step S16504.

In step S16504, the task control unit 413 reschedules the
power-off task so that the power-off task will be executed at
next startup time, and advances the processing to step
S16505.

In step S16505, the task control unit 413 performs a pre-
restart wait. In the pre-restart wait, the task control unit 413
waits until there is no remaining job or until the pre-restart job
wait maximum waiting time 708 has elapsed. When there is
no remaining job or the pre-restart job wait maximum waiting
time 708 has elapsed, the task control unit 413 advances the
processing to step S16506.

In step S16506, the task control unit 413 instructs the
restart execution module 434 to restart. After the completion
of the instruction, the task control unit 413 exits from the
device setting task processing [3] and advances the process-
ing to the next step according to the processing procedure of
the calling source.

If the setting processing pre-start job wait maximum wait-
ing time 707 is determined to have elapsed during the pre-
start wait in step S16501 (“WAITING TIME HAS
ELAPSED” in step S16501) or if the final execution time Ts
of the power-off task is determined to come first in step
S16503 (“Ts COMES FIRST” in step S16503), the task con-
trol unit 413 advances the processing to step S16507.

In step S16507, the task control unit 413 performs the
power-off task processing [2]. Exiting from the power-off
task processing [2], the task control unit 413 exits from the
device setting task processing [3] and advances the process-
ing to the next step according to the processing procedure of
the calling source.

Next, the reboot processing [1] will be described.

FIG. 16G is a flowchart illustrating the reboot processing
[1] of the task control unit 413. The processing of this flow-
chart is implemented by the CPU inside the controller 202
executing a program stored in the internal ROM.

Instep S16601 ofthe reboot processing [1], the task control
unit 413 initially performs a pre-start wait. In this step, the
task control unit 413 waits until time has elapsed as much as
the setting processing pre-start job wait maximum waiting
time 707 of the device setting task in process, until there
becomes no remaining job in the meantime, or until a new
power-off task is issued in the meantime. That the setting
processing pre-start job wait maximum waiting time 707 has
elapsed refers to the lapse of the setting processing pre-start
job wait maximum waiting time 707 since the start time 702
of the device setting task in process.

If a new power-off task is determined to be issued during
the pre-start wait in step S16601 (“THERE IS NEW
POWER-OFF TASK” in step S16601), the task control unit
413 advances the processing to step S16602.

In step S16602, the task control unit 413 compares the final
execution time Ts of the power-off task with the restart
completion expected final time Tr.

If Tr is determined to come first (“Tr COMES FIRST” in
step S16602), the task control unit 413 determines that a
restart will be completed first, and advances the processing to
step S16603.
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In step S16603, the task control unit 413 reschedules the
power-off task so that the power-off task will be performed at
next startup time, and advances the processing to step
S16604.

In step S16604, the task control unit 413 performs a pre-
restart wait. In the pre-restart wait in step S16604, the task
control unit 413 waits until there is no remaining job or until
the pre-restart job wait maximum waiting time 708 has
elapsed. When there is no remaining job or the pre-restart job
wait maximum waiting time 708 has elapsed, the task control
unit 413 advances the processing to step S16605.

In step S16605, the task control unit 413 instructs the
restart execution module 434 to restart. After the completion
of the restart instruction, the task control unit 413 exits from
the reboot processing [1] and advances the processing to the
next step according to the processing procedure of the calling
source.

If, in step S16601, there is determined to be no remaining
job or the pre-restart job wait maximum waiting time 708 is
determined to have elapsed (“THERE IS NO REMAINING
JOB OR WAITING TIME HAS ELAPSED” in step $16601),
the task control unit 413 advances the processing to step
S16606.

If, in step S16602, Ts is determined to come first (“Ts
COMES FIRST” in step S16602), the task control unit 413
advances the processing to step S16606.

In step S16606, the task control unit 413 performs the
power-off task processing [2]. Exiting from the power-off
task processing [2], the task control unit 413 exits from the
reboot processing [1] and advances the processing to the next
step according to the processing procedure of the calling
source.

As has been described above, according to the first exem-
plary embodiment, device setting and a power-off can be
properly performed even if the device setting, an accompa-
nying restart, and the power-off are instructed to be immedi-
ately executed or scheduled in an overlapping manner. In
particular, a power-off is prevented from being left undone
against the user’s intention at a time when the power-off is
supposed to have surely been performed. This can prevent a
device failure from occurring even if an external power sup-
ply is disconnected.

In the present exemplary embodiment, the processing of
the power-off task providing unit 414 (first designation pro-
cessing) is configured to designate a power-off task of shut-
ting down the image forming apparatus 102 within a desig-
nated period. The processing of the device setting task
providing unit 415 (second designation processing) is con-
figured to designate a device setting task of executing a setting
process for setting a setting item of the image forming appa-
ratus 102 within a designated period and a restart process for
restarting the image forming apparatus 102 after the setting
process. If a power-off task is designated, the task control unit
413 performs control to change the processing according to
which of a plurality of phases (a pre-start wait, execution of
device setting, a pre-restart wait, execution of a restart, and a
device startup) of the device setting task the final execution
time Ts of the power-off task (i.e., the end of the user-desig-
nated period, or the final time when the power-off is allowed)
comes in.

For example, if the final execution time T (the end of the
designated period) of the power-off task falls between the
start time 702 of the device setting task and the device setting
processing completion expected final time Tcomp (between a
pre-start wait and the completion of the execution of the
device setting, i.e., within a period between the beginning of
the designated period of the device setting task and a date and
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time when the setting process is estimated to be completed),
the task control unit 413 performs control to once cancel the
device setting task, reschedule the device setting task so that
the device setting task will be executed at next startup time,
and execute the power-off task.

If the final execution time Ts (the end of the designated
period) of the power-off task falls between immediately after
the device setting processing completion expected final time
Tcomp of the device setting task and the restart completion
expected final time Tr (between immediately after the
completion of the execution of the device setting and the
completion of a device startup, i.e., within a period between
the date and time when the setting process is estimated to be
completed and a date and time when the MFP 102 restarted by
the restart process is estimated to complete being restarted),
the task control unit 413 performs control to execute the
device setting included in the device setting task, cancel pro-
cessing subsequent to the pre-restart wait, and execute the
power-off task. In other words, the task control unit 413
performs control to cancel the execution of the restart
included in the device setting task, and execute the power-off
task.

If the final execution time Ts (the end of the designated
period) of the power-of task comes after the restart comple-
tion expected final time Tr of the device setting task (after the
completion of a device restart, i.e., if the final execution time
Ts comes after a date and time when the MFP 102 restarted by
the restart process of the setting task is estimated to complete
being restarted), the task control unit 413 performs the device
setting included in the device setting task, once cancels the
power-off task, reschedules the power-off task so that the
power-off task will be executed at next startup time, and
performs the processing subsequent to the pre-restart wait of
the device setting task.

According to the first exemplary embodiment, proper pro-
cessing can be performed even if device setting, an accom-
panying restart, and a power-off are instructed in an overlap-
ping manner. Now, suppose that the execution of a restart
included in a device setting task is canceled in order to
execute a power-off task, and then the power-off task is can-
celed. In such a case, the device setting can be left unapplied.

Examples include a case where the forced off flag 504 is off
and a job still remains even after the lapse of the job wait
maximum waiting time 503. Another example is a case where
a power-off task is configured to be able to be canceled by a
predetermined user (administrator) and the power-off task is
canceled.

A power-off can thus be left undone even if the execution of
a restart subsequent to device setting is canceled. In such
cases, the result of execution of the device setting that is
supposed to be applied to the device is left unapplied due to
the absence of the restart.

In a second exemplary embodiment, the MFP 102 includes
a function of notifying the administrator of an event occurring
in the device (MFP 102). The MFP 102 is configured to make
a notification to the administrator in the event that the device
is left without a restart.

The second exemplary embodiment will be described
below only in terms of differences from the first exemplary
embodiment. Omitted details are similar to those of the first
exemplary embodiment.

Network device management software according to the
second exemplary embodiment will initially be described
with reference to FIG. 20.

FIG. 20 is a block diagram illustrating an example of an
internal configuration of the network device management
software according to the second exemplary embodiment.
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The units and modules 401 to 442 illustrated in FIG. 20 are
similar to those illustrated in FIG. 4. A description thereof is
omitted.

A state notification unit 2001 makes a notification to the
administrator when an event to be notified to the administra-
tor occurs in the network device management system. For
example, if restart processing of a device setting task is can-
celed due to the presence of a power-off task and then the
power-off task is canceled, the state notification unit 2001
transmits the event to the information processing apparatus
103 of the administrator to notify the administrator of the
cancellation of the power-off task. The state notification unit
2001 is configured to make the notification to a notification
designation (such as an e-mail address) of the administrator
by using a notification unit such as e-mail. The notification
destination (such as an e-mail address) of the administrator is
stored in a storage device such as the storage 203 of the MFP
102 in advance.

Next, a configuration for the administrator to cancel a
power-off task will be described with reference to FIG. 17.

FIG. 17 is a diagram schematically illustrating a power-off
task cancel screen which the task control unit 413 displays on
a web browser running on the information processing appa-
ratus 103 via the network 101 by using a servlet and from
which the administrator can cancel a power-off task.

In FIG. 17, the power-off task cancel screen includes a
confirm button 1701 for the cancellation of a power-off task
and a quit button 1702 for the cancellation of a power-oft task.

Receiving a request to cancel a power-off task from the
information processing apparatus 103, the task control unit
413 generates and transmits the power-off task cancel button
(FIG. 17) to the information processing apparatus 103.

A web browser is running on the information processing
apparatus 103. The information processing apparatus 103
displays the power-off task cancel screen (FIG. 17) on the
web browser. When the administrator makes a pressing
operation on the confirm button 1701 or the quit button 1702,
the information processing apparatus 103 transmits operation
information to the task control unit 413.

The task control unit 413 receives the operation informa-
tion transmitted from the information processing apparatus
103, and examines the operation information. Ifthe operation
information indicates a pressing operation on the confirm
button 171, the task control unit 413 cancels the power-off
task. On the other hand, if the operation information indicates
a pressing operation on the quit button 1702, the task control
unit 413 will not cancel the power-off task.

Next, power-off task processing [2] according to the sec-
ond exemplary embodiment will be described with reference
to FIG. 18. As mentioned above, the rest of the task process-
ing of the task control unit 413 is similar to that of the first
exemplary embodiment. A description thereof is omitted.

FIG. 18 is a flowchart illustrating the power-off task pro-
cessing [2] of the task control unit 413 according to the
second exemplary embodiment. The processing of this flow-
chart is implemented by the CPU inside the controller 202
executing a program stored in the internal ROM.

In step S18001 of the power-off task processing [ 2] accord-
ing to the second exemplary embodiment, the task control
unit 413 initially performs a job wait. In this step, the task
control unit 413 waits until the job wait maximum waiting
time 503 of the task data on the power-off task currently in
process has elapsed, until there becomes no remaining job in
the meantime, or until the power-off task is canceled in the
meantime. The lapse of the job wait maximum waiting time
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503 refers to the lapse of the job wait maximum waiting time
503 since the start time 502 of the power-off task currently in
process.

Ifthere is determined to be no remaining job during the job
waitin step S18001 (“THERE IS NO REMAINING JOB” in
step S18001), the task control unit 413 advances the process-
ing to step S18002. The processing in step S18002 is similar
to that in step S16302 in FIG. 16D. A description thereof is
omitted.

Ifthe job wait maximum waiting time 503 is determined to
have elapsed during the job wait in step S18001 (“WAITING
TIME HAS ELAPSED” in step S18001), the task control unit
413 advances the processing to step S18003.

In step S18003, the task control unit 413 check whether the
forced off flag 504 is on. If the forced off flag 504 is deter-
minedto beon (YES instep S18003), the task control unit 413
determines that the power-off task is instructed to be forcibly
executed, and advances the processing to step S18002.

On the other hand, if the forced off flag 504 is determined
not to be on (NO in step S18003), the task control unit 413
determines that the power-off task is not instructed to be
forcibly executed, and advances the processing to step
S18004.

If the power-off task is determined to be canceled during
the job wait in step S18001 (“CANCELED” in step S18001),
the task control unit 413 advances the processing to step
S18004.

In step S18004, the task control unit 413 notifies the admin-
istrator via the state notification unit 2001 that the processing
of' the task has ended without a power-off. After the comple-
tion of the notification in step S18004, the task control unit
413 exits from the power-off task processing [2] and advances
the processing to the next step according to the processing
procedure of the calling source.

As has been described above, according to the second
exemplary embodiment, proper processing can be performed
even if a restart that accompanies device setting is initially
canceled due to the presence of a power-off task and then the
power-off task is canceled.

More specifically, if the forced off flag 504 is set so that the
power-off task does not force a power-off, or if the adminis-
trator cancels the power-off task afterwards and the MFP 102
remains powered on, a notification is made to the administra-
tor.

With such a configuration, the administrator can manually
restart the device (MFP 102) without delay, whereby the
device setting is promptly and properly applied to the device
and becomes usable.

The task control unit 413 may also be configured to make
a notification to the administrator via the state notification
unit 2001 in the following cases.

For example, the task control unit 413 may be configured,
if the determination in step S16105 of FIG. 16B is NO, to
notify the administrator that the power-off will not be
executed.

The task control unit 413 may be configured, if the deter-
mination in step S16201 of FIG. 16C is “WAITING TIME
HAS ELAPSED,” to notify the user that the device setting
will not be executed.

The task control unit 413 may be configured, if the setting
processing pre-start job maximum waiting time 707 is deter-
mined to have elapsed during the pre-start wait in step S16501
of FIG. 16F, to notify the administrator that the device setting
will not be executed.

The task control unit 413 may be configured, if device
setting is executed, to notify the administrator of the execu-
tion.
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The task control unit 413 may also be configured, if pro-
cessing is not performed as set by the administrator like when
device setting is not executed due to job execution, to notify
the administrator of the failed execution.

The task control unit 413 may be configured to make a
notification to the administrator immediately before a power-
off is executed, or immediately before or immediately after a
restart is executed.

With such a configuration, the administrator can immedi-
ately comprehend the state of the device (MFP 102) and
facilitate management and/or promptly take necessary mea-
sures.

In the foregoing second exemplary embodiment, the task
control unit 413 is configured to make a notification to the
administrator and thereby prompt the administrator to restart
the device if a restart that accompanies device setting is ini-
tially canceled due to the presence of a power-off task and
then the power off-task is canceled. In a third exemplary
embodiment, the task control unit 413 is configured to auto-
matically execute a restart in such a case.

The third exemplary embodiment will be described below
only in terms of differences from the second exemplary
embodiment. Omitted details are similar to those of the sec-
ond exemplary embodiment.

Power-off task processing [2] according to the third exem-
plary embodiment will be described with reference to FIG.
19. As mentioned above, the rest of the task processing of the
task control unit 413 is similar to that of the first exemplary
embodiment. A description thereof is omitted.

FIG. 19 is a flowchart illustrating the power-off task pro-
cessing [2] of the task control unit 413 according to the third
exemplary embodiment. The processing of this flowchart is
implemented by the CPU inside the controller 202 executing
a program stored in the internal ROM. Similar steps to those
of FIG. 18 are designated by the same step numbers. The
following description deals only with differences from FIG.
18.

If, in step S18003, the forced off flag 504 is determined not
to be on (NO in step S18003), the task control unit 413
determines that the power-off task is not instructed to be
forcibly executed. After the end of the processing of the
waited job, the task control unit 413 advances the processing
to step S19004.

If the power-off task is determined to be canceled during
the job wait in step S18001 (“CANCELED” in step S18001),
the task control unit 413 also advances the processing to step
S19004.

In step S19004, the task control unit 413 instructs the
restart execution module 434 to restart. After the completion
of the instruction, the task control unit 413 exits from the
power-off task processing [2] and advances the processing to
the next step according to the processing procedure of the
calling source.

As described above, according to the third exemplary
embodiment, proper processing can be performed even if a
restart that accompanies device setting is initially canceled
due to the presence of a power-off task and then the power-off
task is canceled.

More specifically, if the forced off flag 504 is set so that the
power-off task does not force a power-off, or if the adminis-
trator cancels the power-off task afterwards and the MFP 102
remains powered on, a proper restart is performed anew,
whereby the device setting is properly applied and becomes
usable.

In the foregoing second exemplary embodiment, the
administrator needs to receive a notification and manually
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restart the device. One of the advantages of the third exem-
plary embodiment is that such an operation is not needed.

The third exemplary embodiment may include the state
notification unit 2001 illustrated in FIG. 20. Like the second
exemplary embodiment, the task control unit 413 may be
configured to make a notification to the administrator via the
state notification unit 2001.

For example, the task control unit 413 may be configured,
if a restart is executed in step S19004 of FIG. 19, to notify the
administrator of the execution of the restart.

The task control unit 413 may also be configured to make
a notification to the administrator in various other cases
described in the last paragraphs of the second exemplary
embodiment.

With such a configuration, the administrator can immedi-
ately comprehend the state of the device (MFP 102) and
facilitate management and/or promptly take necessary mea-
sures.

In the foregoing first to third exemplary embodiments, the
task control unit 413 is configured, if the final execution time
Ts of a power-off task comes before the device setting pro-
cessing completion expected final time Tcomp, to always
execute a device setting task at next startup time. In such a
case, the device setting task will be completed and the setting
will be applied later than expected. A higher priority may be
given to the execution of the device setting task. However, the
final execution time Ts of the power-off task will elapse while
the device setting execution module 433 is executing the
device setting, which can make the power-off not possible to
execute.

In view of the foregoing, in a fourth exemplary embodi-
ment, the task control unit 413 is configured to maximize the
possibility of execution of both a device setting task and a
power-off task even if the final execution time Ts of the
power-off task is set to come during the execution of the
device setting execution module 433.

The fourth exemplary embodiment will be described below
only in terms of differences from the first to third exemplary
embodiment. Omitted details are similar to those of the first to
third exemplary embodiments.

Power-off task data according to the fourth exemplary
embodiment will initially be described with reference to FIG.
22.

FIG. 22 is a diagram schematically illustrating a data con-
figuration of the power-off task data according to the fourth
exemplary embodiment.

In FIG. 22, the flags and times 501 to 504 are similar to
those of FIG. 5. A description thereof is omitted. The power-
off task data also includes a job wait final time 2201.

The job wait final time 2201 is calculated by the power-off
task generation module 421. In step S1008 of FIG. 10, the
power-off task generation module 421, while generating
power-off task data, calculates the job wait final time 2201 by
the following method. If the immediate flag 501 indicates that
the power-off task is to be “executed according to a schedule,”
the power-off task generation module 421 calculates the job
wait final time 2201 by adding the job wait maximum waiting
time 503 to the start time 502. If the immediate flag 501
indicates that the power-off task is to be “immediately
executed,” the power-off task generation module 421 calcu-
lates the job wait final time 2201 by adding the job wait
maximum waiting time 503 to the current time.

Next, device setting task processing [2] according to the
fourth exemplary embodiment will be described with refer-
ence to FIG. 21A. Reboot processing [1] according to the
fourth exemplary embodiment will be described with refer-
ence to FIG. 21B. As mentioned above, the rest of the task
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processing of the task control unit 413 is similar to that of any
of the first to third exemplary embodiments. A description
thereof is omitted.

FIG. 21A is a flowchart illustrating the device setting task
processing [2] of the task control unit 413 according to the
fourth exemplary embodiment. The processing of this flow-
chart is implemented by the CPU inside the controller 202
executing a program stored in the internal ROM. Similar steps
to those of FIG. 16E are designated by the same step numbers.
The following description deals only with differences from
FIG. 16E.

In step S16401 of the device setting task processing [2]
according to the fourth exemplary embodiment, the task con-
trol unit 413 compares the device setting processing comple-
tion expected final time Tcomp of the device setting task
currently in process with the final execution time Ts of the
power-off task at a near time. If the final execution time Ts of
the power-off task is determined to come before the device
setting processing completion expected final time Tcomp
(“Ts COMES FIRST” in step S16401), the task control unit
413 advances the processing to step S21401.

In step S21401, the task control unit 413 compares the start
time 502 of the power-off task with Tcomp.

If the start time 502 is determined to come after Tcomp
(“Tcomp COMES FIRST” in step S21401), the task control
unit 413 simply advances the processing to step S16402.

On the other hand, if the start time 502 is determined to
come before Tcomp (“START TIME 502 COMES FIRST” in
step S21401), the task control unit 413 advances the process-
ing to step S21402. In step S21402, the task control unit 413
reschedules the power-off task. More specifically, the task
controlunit 413 generates and registers power-off task data in
which the start time 502 is set to “88:88” which represents
that the power-off task is to be executed immediately after the
completion of device setting processing. The task control unit
413 then deletes the former power-off task data for resched-
uling. After the completion of the rescheduling, the task con-
trol unit 413 advances the processing to step S16402.

In step S16403, the task control unit 413 completes the
device setting, and advances the processing to step S21403.

In step S21403, the task control unit 413 check whether
there is a power-off task designated for a start time “88:88.”
The task control unit 413 thereby determines whether there is
apower-off task to be executed immediately after the comple-
tion of the device setting processing.

If there is no power-off task designated for the start time
“88:88,” the task control unit 413 determines that there is no
power-off task to be executed immediately after the comple-
tion of the device setting processing (NO in step S21403). The
task control unit 413 advances the processing to step S16404.

On the other hand, if there is a power-oft task designated
for the start time “88:88,” the task control unit 413 determines
that there is a power-off task to be executed immediately after
the completion of the device setting processing (YES in step
S21403). The task control unit 413 advances the processing to
step S21404.

In step S21404, the task control unit 413 recalculates wait-
ing time. If the current time has passed the final execution
time Ts (i.e., the job wait final time 2201) of the original
power-off task, the task control unit 413 sets the current time
into the start time 502 and “0” into the job wait maximum
waiting time 503 to make the waiting time zero. On the other
hand, if the current time has not yet passed the final execution
time Ts (job wait final time 2201) of the original power-off
task, the task control unit 413 sets the current time into the
start time 502 and a difference between Ts and the current
time into the job wait maximum waiting time 503, thereby
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setting the waiting time to the difference between Ts and the
current time. After the completion of the recalculation of the
waiting time, the task control unit 413 advances the process-
ing to step S16409. Other steps are similar to those of FIG.
16E. A description thereof is omitted.

FIG. 21B is a flowchart illustrating the reboot processing
[1] of the task control unit 413 according to the fourth exem-
plary embodiment. The processing of this flowchart is imple-
mented by the CPU inside the controller 202 executing a
program stored in the internal ROM. Similar steps to those of
FIG. 16G are designated by the same step numbers. The
following description deals only with differences from FIG.
16G.

Inthe step S21601 of the reboot processing [1] according to
the fourth exemplary embodiment, the task control unit 413
initially checks whether there is a new power-off task.

If there is determined to be a new power-off task (YES in
step S21601), the task control unit 413 advances the process-
ing to step S21602.

In step S21602, the task control unit 413 compares the
current time with the final execution time T's of the power-off
task.

If the current time is determined not to have passed Ts yet
(“NOT PAST Ts” in step S21602), the task control unit 413
advances the processing to step S16602.

On the other hand, if the current time is determined to have
already passed Ts (“ALREADY PAST Ts” in step S21602),
the task control unit 413 advances the processing to step
S16606.

As has been described above, there are cases where the
final execution time Ts of a power-off task comes between the
start of device setting processing of a device setting task and
the device setting processing completion expected final time
Tcomp. In such cases, according to the foregoing first to third
exemplary embodiments, the entire device setting task is
canceled and will be executed at next startup time. This can
cause a considerable delay of the time when the device setting
task is eventually executed. According to the fourth exem-
plary embodiment, even in such cases, the device setting
based on the device setting task can be executed at an initially
intended time where possible, along with a power-off.

The reboot processing [1] includes two separate steps “pre-
restart wait” and “instruct to restart.” According to the first to
third exemplary embodiments, the task control unit 413 ini-
tially enters a “pre-restart wait” before checking for the pres-
ence of a new power-oft task. According to the fourth exem-
plary embodiment, the task control unit 413 is configured, if
there is a new power-off task that is issued during the “device
setting processing” immediately before the reboot processing
[1] and reaches the final execution time Ts, to process the
power-off task by priority.

As has been described above, according to the first and
third exemplary embodiments, if the device setting process-
ing completion expected final time Tcomp of a device setting
task comes after the final execution time Ts of a power-off
task, the “device setting processing” is always executed after
a restart. This can increase the possibility that the device
setting takes effect later than expected by the administrator.
According to the fourth exemplary embodiment, the task
control unit 413 is configured to reschedule a power-off task
so that the power-off task will be executed immediately after
the setting process of a device setting task, and execute the
setting process of the device setting task even if the end (Ts)
of the designated period of the power-off task falls within a
period between the beginning of the designated period of the
device setting task and the date and time (Tcomp) when the
setting process is estimated to be completed, provided that the
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beginning (start time 502) of the designated period of the
power-off task comes before the date and time (Tcomp) when
the setting process of the device setting task is estimated to be
completed. This creates a situation where the device setting
processing can be executed even in the foregoing case. As
compared to the first to third exemplary embodiments, the
device setting processing can be executed more often. Con-
sequently, as compared to the first to third exemplary embodi-
ments, device setting can be performed at a time expected by
the administrator more often.

In an actual system, an external power supply may be
disconnected while device setting based on a device setting
task is in operation. In such a case, the administrator can
generate a power-off task in consideration of the time when
the power supply may be disconnected. However, the admin-
istrator may sometimes be unaware that a device setting task
would start device setting processing at the same time.

A fifth exemplary embodiment deals with a configuration
that can avoid such a situation by imposing limitations on the
generation of a power-off task in the foregoing case.

The fifth exemplary embodiment will be described below
with reference to the drawings. The following description
deals only with differences from the first to fourth exemplary
embodiments. Omitted details are similar to those of any of
the first to fourth exemplary embodiments.

Power-off task generation processing according to the fifth
exemplary embodiment will initially be described with refer-
ence to the flowchart of FIG. 24.

FIG. 24 is a flowchart illustrating an example of a proce-
dure by which the power-off task generation module 421
according to the fifth exemplary embodiment generates a
power-off task. The processing of this flowchart is imple-
mented by the CPU inside the controller 202 executing a
program stored in the internal ROM. Similar steps to those of
FIG. 10 are designated by the same step numbers. The fol-
lowing description deals only with differences from FIG. 10.

The power-off task generation module 421 initially
receives a request to generate a power-off task from the infor-
mation processing apparatus 103. In step S2401, the power-
off task generation module 421 starts the processing.

In step S2402, the power-off task generation module 421
determines whether there is device setting task data.

If there is determined to be no device setting task data (NO
in step S2402), the power-off task generation module 421
advances the processing to step S1002.

If'there is determined to be device setting task data (YES in
step S2402), the power-off task generation module 421
advances the processing to step S2403.

In step S2403, the power-off task generation module 421
calculates a constraint condition on a power-oft task. More
specifically, the power-off task generation module 421 calcu-
lates a constraint condition that inhibits the generation of a
power-off task whose final execution time Ts reaches or
exceeds the device setting processing completion expected
final time Tcomp. The power-off task generation module 421
then advances the processing to step S1002.

In step S2404, the power-off task generation module 421
performs data consistency check processing. Here, the
power-off task generation module 421 verifies data consis-
tency as in step S1004 of FIG. 10. The power-off task gen-
eration module 421 also determines data to be inconsistent if
the data is operable to generate a power-off task that interferes
with the foregoing constraint condition. The rest of the pro-
cessing is similar to that illustrated in FIG. 10. A description
thereof is omitted.
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A power-off task generation screen according to the fifth
exemplary embodiment will be described below with refer-
ence to FIG. 25.

FIG. 25 is a diagram schematically illustrating the power-
off task generation screen which the power-off task genera-
tion module 421 according to the fifth exemplary embodi-
ment displays on a web browser running on the information
processing apparatus 103 via the network 101 by using a
servlet and from which the administrator can generate a
power-offtask. Similar items to those of FIG. 6 are designated
by the same reference numerals. The following description
deals only with differences from FIG. 6.

In FIG. 25, the power-off task generation screen includes a
message 2501 to be presented to the administrator about the
foregoing constraint condition. The message 2501 will not be
displayed if there is no device setting task. Without a device
setting task, the power-off task generation screen is the same
as that illustrated in FIG. 6.

Next, a configuration for the administrator to cancel a
device setting task will be described with reference to FIG.
23.

FIG. 23 is a diagram schematically illustrating a device
setting task cancel screen which the task control unit 413
displays on a web browser running on the information pro-
cessing apparatus 103 via the network 101 by using a servlet
and from which the administrator can cancel a device setting
task.

In FIG. 23, the device setting task cancel screen includes a
confirm button 2301 for the cancellation of a device setting
task, and a quit button 2302 for the cancellation of the device
setting task.

Receiving a request to cancel a device setting task from the
information processing apparatus 103, the task control unit
413 generates and transmits the device setting task cancel
screen (FIG. 23) to the information processing apparatus 103.

A web browser is running on the information processing
apparatus 103. The information processing apparatus 103
displays the device setting task cancel screen (FIG. 23) on the
web browser. When the administrator makes a pressing
operation on the confirm button 2301 or the quit button 2302,
the information processing apparatus 103 transmits operation
information to the task control unit 413.

The task control unit 413 receives the operation informa-
tion transmitted from the information processing apparatus
103, and examines the operation information. If the operation
information indicates a pressing operation on the confirm
button 2301, the task control unit 413 cancels the device
setting task. On the other hand, if the operation information
indicates a pressing operation on the quit button 2302, the task
control unit 413 will not cancel the device setting task.

Next, device setting task processing [1] according to the
fifth exemplary embodiment will be described with reference
to FIG. 26A. Device setting task processing [3] according to
the fifth exemplary embodiment will be described with ref-
erence to FIG. 26B. The rest of the task processing of the task
control unit 413 is similar to that of any of the first to fourth
exemplary embodiments. A description thereof is omitted.

FIG. 26A is a flowchart illustrating the device setting task
processing [1] of the task control unit 413 according to the
fifth exemplary embodiment. The processing of this flowchart
is implemented by the CPU inside the controller 202 execut-
ing a program stored in the internal ROM. Similar steps to
those of FIG. 16C are designated by the same stem numbers.
The following description deals only with differences from
FIG. 16C.

In step S26201 of the device setting task processing [1]
according to the fifth exemplary embodiment, the task control
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unit 413 initially performs a pre-start wait. In this step, the
task control unit 413 waits until time has elapsed as much as
the setting processing pre-start job wait maximum waiting
time 707 of the device setting task currently in process, until
there becomes no remaining job in the meantime, until a new
power-off task is issued in the meantime, or until the device
setting task is canceled in the meantime.

If a new power-off task is determined to be issued during
the pre-start wait in step S26201 (“THERE IS NEW
POWER-OFF TASK” in step S26201), the task control unit
413 advances the processing to step S16202. The processing
in steps S16202 to S16205 is similar to that in FIG. 16C. A
description thereof is omitted.

If there is determined to be no remaining job during the
pre-start wait in step S26201 (“THERE IS NO REMAINING
JOB” in step S26201), the task control unit 413 advances the
processing to step S16206. The processing in steps S16206
and S16207 is similar to that in FIG. 16C. A description
thereof is omitted.

If the setting processing pre-start job wait maximum wait-
ing time 707 is determined to have elapsed during the pre-
start wait in step S26201 (“WAITING TIME HAS
ELAPSED” in step S26201), the task control unit 413 simply
exits from the device setting task processing [1] and advances
the processing to the next step according to the processing
procedure of the calling source.

If the device setting task is determined to be canceled
during the pre-start wait in step S26201 (“DEVICE SET-
TING TASK IS CANCELED” in step S26201), the task
control unit 413 simply exits from the device setting task
processing [1] and advances the processing to the next step
according to the processing procedure of the calling source.

FIG. 26B is a flowchart illustrating the device setting task
processing [3] of the task control unit 413 according to the
fifth exemplary embodiment. The processing of this flowchart
is implemented by the CPU inside the controller 202 execut-
ing a program stored in the internal ROM. Similar steps to
those of FIG. 16F are designated by the same step numbers.
The following description deals only with differences from
FIG. 16F.

In step S26501 in the device setting task processing [3]
according to the fifth exemplary embodiment, the task control
unit 413 initially performs a pre-start wait. In this step, the
task control unit 413 waits until the setting processing pre-
start job wait maximum waiting time 707 of the device setting
task in process has elapsed, until there becomes no remaining
job in the meantime, or until the device setting task is can-
celed in the meantime.

If there is determined to be no remaining job during the
pre-start wait in step S26501 (“THERE IS NO REMAINING
JOB” in step S26501), the task control unit 413 advances the
processing to step S16502. The processing in steps S16502 to
S16506 is similar to that in FIG. 16F. A description thereof'is
omitted.

If the setting processing pre-start job wait maximum wait-
ing time 707 is determined to have elapsed during the pre-
start wait in step S26501 (“WAITING TIME HAS
ELAPSED” in step S26501), the task control unit 413
advances the processing to step S16507.

If the device setting task is determined to be canceled
during the pre-start wait in step S26501 (“DEVICE SET-
TING TASK IS CANCELED” in step S26501), the task
control unit 413 advances the processing to step S16507.

The processing in step S16507 is similar to that in FIG.
16F. A description thereof is omitted.

As has been described above, according to the fifth exem-
plary embodiment, if a device setting task already exists, the
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administrator is not allowed to generate a power-off task that
may cause a power-off while the device setting value acqui-
sition module 432 or the device setting execution module 433
is acquiring a device setting value or executing setting. More
specifically, the power-off task providing unit 414 inhibits
designation of a power-off task such that the end of the des-
ignated period of the power-off task to be designated is
included in a period between the beginning of the designated
period of the designated device setting task and a date and
time when the setting process is estimated to be completed.
This can inform the administrator of the danger that a power-
off may be scheduled for a period when the acquisition of a
device setting value and the execution of device setting are in
process.

In the foregoing fifth exemplary embodiment, the admin-
istrator can freely set a device setting task. [f a power-off task
is already set, the administrator can thus set a device setting
task that may conflict with the power-off task.

A sixth exemplary embodiment provides a configuration
that imposes a constraint condition so that if there is a power-
off task, a device setting task that may conflict with the
power-off task is not able to be generated.

The sixth exemplary embodiment will be described below
only in terms of differences from the fifth exemplary embodi-
ment. Omitted details are similar to those of the fifth exem-
plary embodiment.

Device setting task generation processing according to the
sixth exemplary embodiment will initially be described with
reference to the flowchart of FIG. 28.

FIG. 28 is a flowchart illustrating an example of a proce-
dure by which the device setting task generation module 431
according to the sixth exemplary embodiment generates a
device setting task. The processing of this flowchart is imple-
mented by the CPU inside the controller 202 executing a
program stored in the internal ROM. Similar steps to those of
FIG. 13 are designated by the same step numbers. The fol-
lowing description deals only with differences from FIG. 13.

The device setting task generation module 431 according
to the sixth exemplary embodiment initially receives a
request to generate a device setting task from the information
processing apparatus 103. In step S2801, the device setting
task generation module 431 starts the processing.

In step S2802, the device setting task generation module
431 checks whether there is power-off task data.

If there is determined to be power-off task data (YES in
step S2802), the device setting task generation module 431
advances the processing to step S2803.

In step S2803, the device setting task generation module
431 calculates a constraint condition on a device setting task.
The device setting task generation module 431 calculates the
constraint condition so that an execution time and waiting
time cannot be set to call the device setting value acquisition
module 432 or the device setting execution module 433 in a
time range where a power-off may occur, i.e., between the
start time 502 and the final execution time Ts of the power-off
task. The device setting task generation module 431 then
advances the processing to step S1302.

If, in step S2802, there is determined to be no power-off
task data (NO in step S2802), the device setting task genera-
tion module 431 advances the processing to step S1302.

In step S2804, the device setting task generation module
431 performs data consistency check processing. Here, the
device setting task generation module 431 verifies data con-
sistency like step S1307 of FIG. 10. The device setting task
generation module 431 also determines data to be inconsis-
tent if the data is operable to generate a device setting task that
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interferes with the foregoing constraint condition. The rest of
the processing is similar to that illustrated in FIG. 13. A
description thereof is omitted.

Next, a device setting task generation screen according to
the sixth exemplary embodiment will be described with ref-
erence to FIG. 27.

FIG. 27 is a diagram schematically illustrating the device
setting task generation screen, which the device setting task
generation module 431 according to the sixth exemplary
embodiment displays on a web browser running on the infor-
mation processing apparatus 103 via the network 101 by
using a servlet and from which the administrator can generate
a device setting task. Similar items to those of FIG. 8 are
designate by the same reference numerals. The follow
description deals only with differences from FIG. 8.

In FIG. 27, the device setting task generation screen
includes a message 2701 to be presented to the administrator
about the foregoing constraint condition. The message 2701
will not be displayed if there is no power-off task. Without a
power-offtask, the device setting task generation screen is the
same as that illustrated in FIG. 8.

As has been described above, according to the sixth exem-
plary embodiment, if a power-off task already exists, the
administrator is not allowed to generate a device setting task
that may acquire a device setting value or execute setting at a
time when a power-off may be executed. More specifically,
the device setting task providing unit 415 inhibits designation
of a device setting task such that the end of the designated
period of the designated power-off task is not included in a
period between the beginning of the designated period the
device setting task to be designated and a date and time when
the setting process is estimated to be completed. This can
inform the administrator of the danger that the acquisition of
a device setting value or the execution of device setting may
be scheduled for a period when a power-off is in process.

As has been described above, according to the exemplary
embodiments of the present invention, device setting and a
power-off can be properly performed even if the device set-
ting, an accompanying restart, and the power-off are
instructed to be executed immediately or according to a
schedule in an overlapping manner.

In particular, a power-off is prevented from being left
undone at a time when the power-off is supposed to have
surely been performed. This can prevent a failure of the
device (the MFP 102) from occurring even if the power sup-
ply is disconnected from outside.

The configurations and contents of the various types of data
are not limited to the foregoing. Various configurations and
contents may be included depending on applications and
purposes.

While the exemplary embodiments have been described
above, an exemplary embodiment of the present invention
may be practiced, for example, as a system, apparatus,
method, program, and/or storage medium. Specifically, an
exemplary embodiment of the present invention can be
applied to a system including a plurality of devices, or can be
applied to an apparatus including a single device.

Configurations including combinations of the foregoing
exemplary embodiments are all intended to be embraced in
exemplary embodiments of the present invention.

Aspects of the present invention can also be realized by a
computer of a system or apparatus (or devices such as a CPU
or MPU) that reads out and executes a program recorded on a
memory device to perform the functions of the above-de-
scribed embodiment(s), and by a method, the steps of which
are performed by a computer of a system or apparatus by, for
example, reading out and executing a program recorded on a
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memory device to perform the functions of the above-de-
scribed embodiment(s). For this purpose, the program is pro-
vided to the computer for example via a network or from a
recording medium of various types serving as the memory
device (e.g., computer-readable medium).

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
modifications, equivalent structures, and functions.

This application claims priority from Japanese Patent
Application No. 2012-031392 filed Feb. 16, 2012, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. An image forming apparatus comprising:

a first designation unit configured to designate a power-off
task of shutting down the image forming apparatus in a
designated period;

a second designation unit configured to designate a setting
task of executing a setting process for setting a setting
item of the image forming apparatus in a designated
period and a restart process for restarting the image
forming apparatus after the setting process; and

a task control unit configured to control execution of the
designated power-off task and the designated setting
task,

wherein the task control unit is configured to, if the power-
off task is designated, perform control to change pro-
cessing of the power-off task and the setting task accord-
ing to whether an end of the designated period of the
power-off task reaches a period corresponding to the
setting process of the setting task or a period correspond-
ing to the restart process of the setting task, and

wherein the task control unit is configured to, if the end of
the designated period of the power-off task is included in
a period between a date and time when the setting pro-
cess of the setting task is estimated to be completed and
a date and time when the image forming apparatus is
estimated to be completely restarted by the restart pro-
cess of the setting task, perform control to execute the
setting process of the setting task, cancel the restart
process of the setting task, and execute the power-off
task.

2. The image forming apparatus according to claim 1,
wherein the task control unit is configured to, if the end of the
designated period of the power-off task is included in a period
between a beginning of the designated period of the setting
task and a date and time when the setting process is estimated
to be completed, perform control to once cancel the setting
task, reschedule the setting task so that the setting task is to be
executed at next startup time of the image forming apparatus,
and execute the power-off task.

3. The image forming apparatus according to claim 2,
wherein the task control unit is configured to, if the end of the
designated period of the power-off task is included in the
period between the beginning of the designated period of the
setting task and the date and time when the setting process is
estimated to be completed and a beginning of the designated
period of the power-off task comes before the date and time
when the setting process of the setting task is estimated to be
completed, perform control to reschedule the power-off task
so that the power-oft task is to be executed immediately after
the setting process of the setting task, and execute the setting
process of the setting task.

4. The image forming apparatus according to claim 1,
wherein the task control unit is configured to, if the end of the
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designated period of the power-offtask comes after a date and
time when the image forming apparatus is estimated to be
completely restarted by the restart process of the setting task,
perform control to execute the setting process of the setting
task, once cancel the power-off task, reschedule the power-off
task so that the power-off task is to be executed at next startup
time of the image forming apparatus, and execute the restart
process of the setting task.

5. The image forming apparatus according to claim 1,
further comprising a notification unit configured to make a
notification to a predetermined user in a case where the
power-off task is not executed even though the restart process
of the setting task is canceled by the task control unit.

6. The image forming apparatus according to claim 5,
wherein the notification is to prompt the predetermined user
to manually restart the image forming apparatus.

7. The image forming apparatus according to claim 5,
further comprising a cancel unit configured to cancel the
power-off task according to an instruction from the predeter-
mined user,

wherein the case where the power-off task is not executed

includes a case where the power-off task is canceled by
the cancel unit.

8. The image forming apparatus according to claim 5,
wherein the first designation unit is configured to make des-
ignation including presence or absence of a forced execution
instruction to execute the power-off task even if execution of
a waited job does not end within the designated period, and

wherein the case where the power-off task is not executed

includes a case where the forced execution instruction is
not given for the power-off task and the execution of a
waited job does not end within the designated period of
the power-off task.

9. The image forming apparatus according to claim 1,
wherein the task control unit is configured to restart the image
forming apparatus in a case where the power-off task is not
executed even though the restart process of the setting task is
canceled.

10. The image forming apparatus according to claim 1,
wherein the first designation unit is configured to inhibit
designation of the power-off task such that the end of the
designated period of the power-off task to be designated is
included in a period between a beginning of the designated
setting task and a date and time when the setting process is
estimated to be completed.

11. The image forming apparatus according to claim 1,
wherein the second designation unit is configured to inhibit
designation of the setting task such that the end of the desig-
nated period of the designated power-off task is not included
in a period between a beginning of the designated period of
the setting task to be designated and a date and time when the
setting process is estimated to be completed.

12. A method for controlling an image forming apparatus,
the method comprising:
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designating a power-off task of shutting down the image

forming apparatus in a designated period;
designating a setting task of executing a setting process for
setting a setting item of the image forming apparatus in
a designated period and a restart process for restarting
the image forming apparatus after the setting process;

controlling execution of the designated power-oft task and
the designated setting task; and

performing, if the power-oft task is designated, control to

change processing of the power-off task and the setting
task according to whether an end of the designated
period of the power-off task reaches a period corre-
sponding to the setting process of the setting task or a
period corresponding to the restart process of the setting
task, and

wherein, if the end of the designated period of the power-

off task is included in a period between a date and time
when the setting process of the setting task is estimated
to be completed and a date and time when the image
forming apparatus is estimated to be completely
restarted by the restart process of the setting task, per-
forming control to execute the setting process of the
setting task, cancel the restart process of the setting task,
and execute the power-off task.

13. A non-transitory computer-readable storage medium
storing a computer program that causes a computer to execute
a method for controlling an image forming apparatus, the
method comprising:

designating a power-off task of shutting down the image

forming apparatus in a designated period;
designating a setting task of executing a setting process for
setting a setting item of the image forming apparatus in
a designated period and a restart process for restarting
the image forming apparatus after the setting process;

controlling execution of the designated power-oft task and
the designated setting task; and

performing, if the power-oft task is designated, control to

change processing of the power-off task and the setting
task according to whether an end of the designated
period of the power-off task reaches a period corre-
sponding to the setting process of the setting task or a
period corresponding to the restart process of the setting
task, and

wherein, if the end of the designated period of the power-

off task is included in a period between a date and time
when the setting process of the setting task is estimated
to be completed and a date and time when the image
forming apparatus is estimated to be completely
restarted by the restart process of the setting task, per-
forming control to execute the setting process of the
setting task, cancel the restart process of the setting task,
and execute the power-off task.
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